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ABSTRACT 
Observations on the fine structure of KMnO4-fixed testes  of small mammals (guinea pig, 
rat,  and mouse) reveal certain morphological differences between the spermatogenic and 
Sertoli cells which have not been demonstrated in the same tissue  fixed  with OsO4. Ag- 
gregates  of minute circular profiles,  much smaller than  the  spherical Golgi vesicles,  are 
described in close association with the Golgi complex of developing spermatids. Groups of 
dense flattened vesicles,  individually surrounded bv a  membrane of different dimensions 
than  that  which  bounds most  of the  other  cell organelles, appear  dispersed  within the 
cytoplasm of some  spermatogenic cells.  Flattened vesicles  of greater  density than  those 
belonging to the Golgi complex are reported confined to the inner Golgi zone of developing 
guinea pig spermatids between the Golgi cisternae and the head cap. The profiles of endo- 
plasmic reticulum within spermatocytes appear  shorter,  wider,  and  more  tortuous than 
those of Sertoli cells.  Minute cytoplasmic particles approximately 300 A in diameter and 
of high electron opacity appear randomly disposed in some Sertoli cells. Groups of irregular- 
shaped ovoid bodies within the developing spermatids are described as resembling portions 
of cytoplasm from closely  adjacent spermatids.  Interpretation is presented regarding the 
fine structure of KMnO4-fixed testes in view of what has already been reported  for mam- 
malian testes fixed in OsO4. 
INTRODUCTION 
Since many of the specific chemical reactions be- 
tween cell  components and fixatives  are not well 
understood it appears that much useful informa- 
tion  concerning  differences  in  fine  structure 
among cells may be obtained through comparative 
cytological studies of the effects of fixatives  other 
than  OsO4. What  is  to  be  considered  "faithful" 
preservation may  be  a  matter of arbitrary deci- 
sion. For example, from the observations of Luft 
(11),  Mollenhauer (12),  and others  it is evident 
that  KMnO4  fixation  enhances  the  clarity  of 
membrane structures in cells, but whether KMnO4 
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or  OsO4  preserves  such membranes more nearly 
as  they appear in living cells has not been estab- 
lished.  However, it is apparent that with increas- 
ing  knowledge  of  chemical  events  which  occur 
at  the  cellular  level,  an  interpretation  of  the 
chemistry  of  fixation  can  become  more  mean- 
ingful. 
The seminal epithelium of higher animals is an 
appropriate  tissue  for  the  comparative  study  of 
structural  differences  between  two  functionally 
dissimilar epithelial elements such as the actively 
differentiating spermatogenic  cell  and  the  sup- 
761 porting  cell of Sertoli.  It is not surprising  to find 
that  comparable  elements  of  the  two  cell  types 
may be different in their fine structure. Of particu- 
lar  interest  are  the  selectively different  effects of 
permanganate  fixation upon  these elements since 
they may prove to be a reflection of differences in 
function  between  the  two  types of cells. 
Following  the  description  of  the  microscopic 
structure  of  the  Golgi  complex  by  Dalton  and 
Felix (3) there has been general agreement among 
investigators that  this organelle consists mainly of 
a system of smooth membranes, small vesicles, and 
larger  vacuoles  (see  reviews  7,  13,  17,  19).  Some 
variations  appear  to  exist  among  the various cell 
types in vertebrates  (5,  10),  but in  most instances 
the  parallel  array  of smooth  membranes  in  asso- 
ciation with smaller vesicles or  granules  seems  to 
persist  either  in  the  presence  (21)  or  absence  of 
the large vacuoles (16). 
A  number  of investigators  have  attempted  to 
elucidate  the  probable  functions  of  the  Golgi 
complex  by  correlating  the  observed  changes  in 
fine structure  with  changes  in functional  activity 
of the cell (1, 6, 23).  From such studies important 
interpretations  have  been  made  regarding  the 
direct  involvement  of  the  Golgi  complex  in  the 
formation  of  specialized  cell  structures  during 
differentiation  (1)  or  in  the  elaboration  of  sub- 
stances by the cell in the form of secretions (9). 
Burgos  and  Fawcett  (1)  have clearly described 
the  participation  of  the  Golgi  complex  in  the 
formation of the acrosome in guinea pig spermatids 
as seen in tissue sections with the aid of the electron 
microscope.  During  germ  cell  maturation  they 
observed  that  the  number  of  small  vesicular 
components  (Golgi  vesicles)  increases  at  the 
expense  of  the  parallel  lamellar  systems.  Small 
groups  of minute  vesicles appear  about  the  ends 
of  the  d(mble-membraned  lamellae  suggesting 
that they may arise by budding off from the edges 
of the lamellae. 
Membranes  that  differ from the  general  endo- 
plasmic reticulum in their arrangement have been 
described  in  close relation  to  the  Golgi complex. 
In the development of the rat spermatid following 
acrosome  formation,  Palade  (15)  reported  local 
differentiations  of  parallel  membranes  in  close 
association with the Golgi substance.  The rows of 
parallel  membranes  were  without  attached 
particles  but  additional  radially  disposed  mem- 
branes  were  noted  at  the  ends  of their  cisternae. 
This  structural  pattern  has  been  regarded  as  a 
temporary  modification  of  the  endoplasmic 
reticulum  that  is  in  some way  related  to  the  de- 
velopment of the spermatid. 
Palay  and  Palade  (16)  have described  a  system 
of cytoplasmic  membranes  in  neurons  which  can 
be  distinguished  from  the  endoplasmic  reticular 
masses  of  Nissl  substance  by  the  tightly  packed 
arrangement of their membranes and  the absence 
of fine granules in association with the membranes. 
The  term  "agranular  reticulum"  was  applied  to 
this  system.  A  tridimensional  reconstruction 
portrays  the  agranular  reticulum  as  a  parallel 
layering of reticular sheets in tiers with anastomo- 
ses  connecting  adjacent  sheets.  This  reticulum 
was  considered  to  be  the  Golgi substance  of the 
neurons by some investigators (see reviews 17,  19). 
The  observations  reported  here  lend  support 
to  the conclusion that  the same general  structure 
of  the  Golgi  complex  described  in  OsO4-fixed 
testes  is  also  seen  in  testes  fixed  with  KMnO4. 
These  observations  are  confined  to  the  seminal 
epithelium  of  the  guinea  pig,  rat,  and  mouse. 
Explanation  of Figures 
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]~IGURE ] 
A  section through  a  spermatogenic cell of guinea  pig testis cut oblique to the plane 
of  the  Golgi  cisternae  which  shows  the  anastomosing  network  of  membranes  with 
small rounded  vesicles about  the cisternae  and  within the openings formed by their 
anastomosing  branches  (see arrow).  A group of multivesicular bodies is shown in the 
lower part of the micrograph.  X  32,000. 
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contribute to  the  elucidation  of its fine structure 
are  also  described.  Micrographs  are  presented 
which  tend  to  support  the  suggestion  that  small 
vesicles may  form  by  budding from the  edges  of 
the  flattened  Golgi  cisternae,  Other  structures, 
which in this study have been repeatedly observed 
in  close  proximity  to  the  Golgi  membranes,  are 
further described as they appear in KMnO~-fixed 
testes.  Finally,  comparable differences in the fine 
structure  of  endoplasmic  reticulum  and  other 
cyptoplasmic membranes from spermatogenic and 
Sertoli  cells  are  presented  for  further  discussion. 
MATERIALS  AND  METHODS 
Male  albino rats,  guinea pigs,  and  C57L  mice,  ap- 
proximately 9 months of age, were anesthetized with 
ether.  Small  pieces  of  seminiferous  tubules,  about 
1.0 ram. in length, were excised and fixcd for 2 hours 
at room temperature in either 3 per cent unbuffcrcd, 
aqueous  KMnO4  or  3  per  cent  KMnO4  buffered 
with veronal acetate  (pH  7.4)  according to  Mollen- 
hauer  (12).  The tissue was dehydrated in a  series of 
alcohol  solutions  and  embedded  in  epoxy  resin  ac- 
cording to the method of Glauert et al.  (8). Thin sec- 
tions  were  cut  on  a  Porter-Blum  microtome  and 
viewed  in  an  RCA  electron  microscope,  model 
EML or EMU-3. 
OBSERVATIONS 
The Golgi complex is usually described in  OsO4- 
fixed  tissues  as  a  system  of  smooth-surfaced 
flattened  sacs  or  vesicles in  parallel  arrangement 
and in close association with both small spherical 
vesicles  and  larger  vacuoles.  The  membranes  of 
the long, flattened vesicles (cisternae) are approxi- 
mately 85 A  thick while the width of each cisterna 
is approximately 250 A.  In most micrographs the 
Golgi  complex  is  ordinarily  observed  in  sections 
which  are  cut  perpendicular  to  the  plane  of the 
cisternae.  In such sections the cisternal  matrix is 
clearly distinct from the limiting membranes and 
with  KMnO4  fixation  it  usually  appears  similar 
in density to  the surrounding cytoplasmic  matrix 
(see Figs.  10 and 11). 
Sections of guinea pig testis that are cut oblique 
to  the  plane  of  the  Golgi  cisternae  often  reveal 
what  appear  to  be  anastomosing  networks  of 
membranes forming an enclosed irregular channel 
(Fig.  1).  Some  of  the  resulting  fenestrae  which 
separate  the  anastomosing  branches  contain 
small dense vesicles about 650 A  in diameter  (see 
arrow, Fig.  1). In sections nearly tangential to the 
surface  of  the  cisternae,  fenestrae  are  seen  at 
regular intervals but the interconnecting branches 
are  not  as  clearly visible  (Fig.  2).  This  arrange- 
ment  suggests  that  the  networks  may  be  in  the 
form of reticular sheets. 
Varying numbers of relatively uniform vesicles 
(approximately  650  A  in diameter)  are  also  seen 
dispersed  about  the  flattened  Golgi  vesicles  in 
KMnO4-fixed  spermatogenic  cells  (Fig.  1).  The 
membrane surrounding each vesicle is of the same 
thickness  as  that  which  encloses  an  individual 
FIGURE 
A section through a  spermatogenic cell of rat testis cut nearly tangential to the plane 
of the Golgi cisternae in the center of the micrograph showing a regular array of fenes- 
trae formed by their connecting branches.  A  group of minute vesicles is seen on the 
right  (see  arrow).  X  48,000. 
FIGURE 
A  section through the Golgi zone of a  developing mouse spermatid showing a  group 
of minute vesicles closely  associated with the  Golgi  complex.  Larger  vesicles appear 
in the region adjacent to the head cap.  X  45,000. 
FIGURE 4 
The Golgi region of a  developing rat spermatid showing one clearly defined group of 
minute vesicles in the upper part of the micrograph and a  less clearly defined group 
at  the  right  (see  arrow).  Larger  vesicles  appear adjacent to the head cap region. 
X  40,000. 
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specific structure  but  is  homogeneous  with  some 
vesicles appearing  more dense than  the surround- 
ing  cytoplasm  (Fig.  1).  Other  larger  vesicles of 
varying size and density  are often seen in associa- 
tion  with  the  Golgi complex  (Figs.  4,  5  and  6), 
Clear  vacuolar  components  similar  to  those  de- 
scribed in other  OsO4-fixed tissues  have not been 
observed  in  these  preparations. 
Aggregates  of what  are  believed to  be  minute 
vesicles, much smaller in diameter than  the Golgi 
vesicles (about  300  A  in  diameter),  are occasion- 
ally seen in close association with the Golgi com- 
plex of developing spermatids  (Figs.  2,  3  and  4). 
These  aggregates  appear  in  the  absence  of  a 
surrounding  membrane.  The  minute  circular 
profiles  comprising  the  aggregates  are  similar  in 
size to those of the caudal sheath in cat spermatids, 
as  described  by  Burgos  and  Fawcett  (1),  but 
they  are  probably  unrelated  to  the  caudal 
sheath  since they  appear  in early spermatids  and 
in a  position  anterior  to the head  cap region. 
In  some  sections  of  guinea  pig  testis  small 
numbers  of  long,  flattened,  dense  vesicles  (see 
arrows  in  Figs.  5  and  6)  appear  confined  to  the 
inner  Golgi  zone  between  the  parallel  arrays  of 
Golgi  cisternae  and  the  head  cap  of developing 
spermatids  (Figs.  5  and  6).  These  vesicles  are 
distinctly  wider  in  profile  than  those  comprising 
the  stacks  of Golgi cisternae  and  their  content  is 
considerably  more  dense.  The  rounded  ends  of 
some  appear  expanded  into  spherical  vesicles 
which  are  larger  than  the  Golgi  vesicles  proper 
and usually vary in size (Fig. 6). 
Additional  aggregates  of  short,  flattened 
vesicles with  increased  density  appear  randomly 
disposed  within  the cytoplasm of some spermato- 
genic  cells  but  they  have  not  been  observed  in 
Sertoli cells  (Figs.  7,  8a  and  8b).  In  most  of the 
sections  studied  they  were  observed  only  in  the 
germinal  cells along  the  peripheral  and  adjacent 
areas  of  the  tubules  but  were  not  seen  in  those 
cells nearer  to  the lumen.  Frequently  these dense 
flattened  vesicles  appear  (in  profile)  to  be  ar- 
ranged  in  tiers,  with  six or  more vesicles to  each 
tier  (Figs.  7 and  8a).  The vesicles are structurally 
distinct  from  the  endoplasmic  reticulum  of  the 
cell not only in density but in length, width,  and 
general  disposition.  At  higher  magnification,  the 
individual  membrane  enclosing  one  of  these 
vesicles appears double  (Fig. 8b).  Each membrane 
of  a  doublet  is  about  30  A  thick  and  separated 
from  the  other  membrane  of  the  doublet  by  a 
space of approximately 30 A. While it is probable 
that  these  membranes  represent  layers  within  a 
single membrane  as described  by Robertson  (18), 
they are indicated here as being double since their 
dimensions  are  different  from  other  membranes 
within  the  same  cell.  Aggregates  of  less  dense 
flattened vesicles, similar in size and  arrangement 
to those described  above, are also seen within  the 
Sertoli  cells  (see  arrows  in  Fig.  8a),  but  these 
vesicles  have  a  density  and  membrane  spacing 
similar to those of the Golgi cisternae of spermato- 
genic cells. 
Minute  cytoplasmic  particles  of  relatively 
uniform size  (about  300  A  in diameter)  and  high 
electron opacity are often seen randomly disposed 
within  the  Sertoli  cells  (see  Fig.  7  and  circles in 
Fig. 8a). Their arrangement does not suggest a pre- 
FIGURE 5 
Portion  of a  developing  guinea  pig  spermatid  showing  several  prominent  flattened 
vesicles  (sac  arrow)  similar  to  the  lamellated  Golgi  vesicles but  differentiated  from 
them  in  width  and  increased  electron  opacity.  Other  rounded  vesicles of different 
size and density appear about the head cap region.  X  21,000. 
FIGURE 6 
A  scction  through  a  developing guinea  pig  spermatid  showing  prmninent  flattened 
vesicles of increased density about  the inner Golgi zone.  Larger  rounded  vesicles arc 
seen  adjacent to the head  cap.  The ends  of some of the  ttattened  vesicles appear  as 
rounded expansions similar in size and density to thc adjacent free vesicles (see arrow). 
A  multivesicular  body  somewhat  larger  than  those  usually  observed  is  seen  in  the 
upper part of the micrograph.  X  28,000. 
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lum.  Some  of  these  particles  appear  vesicular 
while others appear granular. 
Within  the developing spermatid  an  aggregate 
of  radially  disposed  membranes  similar  in  ap- 
pearance  to  that  described  by  Palade  (15)  is 
usually seen in close proximity to the Golgi com- 
plex  (Figs.  9  and  11).  In  profile the  cisternae  of 
each  aggregate  are  long  and  narrow  and  of  the 
same  general  character  as  the  endoplasmic 
reticulum.  This  arrangement  has  been  observed 
in  a  number  of cells within  a  single  section  and 
would  appear  to  be  a  regularly  occurring  event 
in  spermiogenesis  as  indicated  by  Palade  (15). 
Some of the membranes within the aggregates are 
often  closely  apposed  to  the  flattened  Golgi 
vesicles but,  in the sections studied,  no connection 
could be seen between them  (Fig.  11). 
Groups of irregular-shaped membranous bodies, 
varying in  size,  are  often  seen  within  developing 
spermatids  (see Fig.  9,  arrows,  and  Fig.  10).  The 
smaller bodies are highly irregular in structure  as 
seen  in  Fig.  9  but  the  larger  ones  (see  Fig.  10) 
reveal  a  characteristic  structural  pattern  with 
internal  membranous  profiles  resembling  the 
endoplasmic  reticulum  of  spermatogenic  cells. 
Such  an  arrangement  suggests  that  these  struc- 
tures  may  represent  small  portions  of cytoplasm 
from closely adjoining cells. 
Sections of guinea pig testis reveal a  consistent 
difference in appearance between the endoplasmic 
reticulum  of  spermatogenic  and  Sertoli  cells 
(Figs,  7  and  8a).  Profiles  of  the  endoplasmic 
reticulum  are irregular  in  both  of the  cell types, 
but  those  of  the  spermatogenic  cells  are  much 
shorter  and  wider  and  appear  tortuous  in  their 
course through the cytoplasm.  In any section con- 
taining  both  cell  types  these  differences  are  ap- 
parent;  hence,  it  would  seem  that  they  are  not 
due  to  orientation  in  the  plane  of section  but  to 
selectively  different  effects  of  fixation.  What  is 
also apparently  a  part  of the endoplasmic reticu- 
lum  of spermatogenic  cells is  often  seen  in  close 
proximity  to  the  periphery  of  the  Golgi  zone 
(Figs.  3  and  6),  but  no  direct  continuity  was 
observed  between  this  reticulum  and  the  Golgi 
membranes 
Aggregates  of  nearly  spherical  structures  re- 
sembling  the  multivesicular  bodies  described  by 
Sotelo  and  Porter  (22)  are  regularly  seen  in 
sections of guinea  pig and  rat  testes,  particularly 
in  the  spermatogenic  cells  (Figs.  1  and  12).  In 
developing  spermatids  they  usually  are  noted  to 
be  adjacent  to  the  head  cap  region  but  they  are 
also  seen  in  other  areas  of  the  cytoplasm.  Each 
muhivesicular body is about 0.5 # in diameter and 
is  bounded  by  a  membrane  approximately  85  A 
thick.  The  vesicles within  a  single body  are  rela- 
tively uniform in  size  (about  600  A  in  diameter) 
and each vesicle appears to be enclosed in a single 
membrane approximately 85 A  thick.  The matrix 
of  a  single  body  and  of  the  contained  vesicles 
appears  more  dense  than  that  of  the  adjacent 
cytoplasm.  In  a  number  of  sections  the  mem- 
branes  surrounding  individual  bodies  are  incom- 
plete  and  the vesicular contents  appear  extruded 
into  the  cytoplasm  (Fig.  12). 
Differences in  fine structure  between  the  mito- 
chondria  of spermatogenic  and  Sertoli cells were 
described  earlier in KMnOa-fixed  testes  (26)  and 
will not be considered  here. 
DISCUSSION 
Correlations between structure  and  function  have 
been  established  in OsO4-fixed cells by a  number 
of  investigators,  yet  relatively  few  such  studies 
have  been  reported  for  KMnO~-fixed  animal 
tissues.  The  observations  reported  here  are  not 
directly  concerned  with  relationships  between 
FIGURE 7 
A  section along the edge of a  seminiferous tubule of a  guinea pig testis showing the 
basement  membrane  (bin)  on  the  lower left,  portions  of two  Sertoli cells with  their 
nuclei  (n), and a portion of a spermatogenic cell on  the right.  The  right  edge  of this 
figure  is  continuous  with  the  left  edge  of Fig.  8a.  Comparative  differences in  the 
profiles of the  endoplasmic  reticulum of Sertoli and  spcrmatogenic  cells  are  clearly 
demonstrated  in this  micrograph.  Dense  flattened  vesicles as  those  of the spermato- 
genie cell on the right are not apparent  within the Sertoli cells.  X  13,000. 
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size  the  selectively  different  cytological  effects 
following  KMnO4  fixation  which,  in  some  in- 
stances,  appear more striking than those produced 
by OsO4. 
From Figs. 5 and 6 it is apparent  that the Golgi 
zone  of  guinea  pig  spermatids  fixed  in  KMnO4 
has  two  distinct  groups  of flattened  membranous 
components,  or  cisternae,  morphologically  dis- 
tinguishable  by  the widths  of their  cisternae  and 
the difference in density of their enclosed contents. 
The  larger  spherical  vesicles in  close  association 
with  the  inner  group  of  cisternae,  (i,e.  the  one 
closest  to  the  developing  head  cap),  appear  to 
arise  by  budding  from  the  ends  of  the  flattened 
vesicles as suggested by Fawcett  (7).  No apparent 
coalescence  of  these  larger  vesicles was  observed 
but they may be involved in the formation of the 
proacrosomal  granules.  The  inner  group  of 
cisternae  described  here  has  been  observed  only 
in guinea  pig testis and  has not been apparent  in 
sections of rat and mouse testes thus far examined. 
A  number  of investigators  have  observed  that 
the elaboration of endoplasmic reticulum appears 
to  be  related  to  the  synthetic  activities  of  cells 
(7,  20).  Hence, it should not be surprising  to find 
structural  difl)rences  between  the  cytoplasmic 
membranes  of  actively  differentiating  spermato- 
cytes  and  Sertoli  cells  which  are  presumably 
already  differentiated.  The  fine  structure  of  the 
germinal  epithelium  in  mammalian  testes  has 
been clearly described in the past by a  number  of 
investigators  (1,  2,  4,  14,  25).  Distinct  structural 
changes  in  the  cytoplasmic  membranes  accom- 
panying  the  development  of  germ  cells  have 
also  been  reported  in these studies.  However,  the 
differences  in  fine  structure  of  KMnO4-fixed 
spermatogenic  and  Sertoli cells as seen in  Figs.  7 
and  8a  have  apparently  not  been  reported  in 
these  same  ceil types  fixed with  OsO4. 
The  aggregates  of short  flattened  vesicles with 
high  electron  opacity  appear  sufficiently  distinct 
in structure  (see  Figs.  8a  and  8b)  as to constitute 
a  separate  membrane  system  apart  from  the 
endoplasmic  reticulum.  These  vesicles  resemble 
the  Golgi-like  components  of  maize  root  cells 
described  by  Whaley,  et  al.  (24),  particularly  in 
their  increased  density  and  their  disposition  in 
tiers. They appear to be confined to the spermato- 
cytes since  they are distributed  in  a  layer of cells 
located  between  the  basement  membrane  and 
the lumen of the tubule.  This observation suggests 
that  these  dense  vesicles  may  be  closely  related 
to the early stages of maturation prior to spermatid 
formation  and  are  subsequently  lost  or  incor- 
porated  into  some  structural  component  of  the 
spermatid. 
The groups of minute vesicles shown in Figs.  2, 
3  and  4  have  apparently  not  been  described  in 
OsO4-fixed  tissue.  It  is  tentatively  assumed  that 
the circular profiles within  these groups  represent 
sections  through  spherical  vesicles  instead  of 
minute  tubules,  since  none  of  the  individual 
profiles have  been  observed  to  be ovoid in  shape 
as  would  be  expected  flom  an  oblique  section 
through  a  system  of  tubules.  These  minute 
FIGURE 8a 
A portion of a  spcrmatogcnic cell is shown in the center of the micrograph with sec- 
tions of Sertoli cell cytoplasm above and below. This micrograph clearly demonstrates 
the short, dense, flattened ~esicles regularly observed in the spcrmatogenic cells in this 
region of the tubule.  Other tiers of flattened vesicles, having the same internal density 
as that of the cytoplasm,  are seen in the Sertoli cell at the upper right corner of this 
figurc (see arrows). Small particles, about 300 A in size,  are distributed throughout the 
cytoplasm of the Sertoli cells  (see circles).  X  13,000. 
FIGURE 8b 
The double nature of the membranes enclosing the dense flattened vesicles of sperma: 
togenic  cells  is clearly  seen  in  this  micrograph.  The  distance  between the  cell  mem- 
branes separating the two cells  (see arrow at the upper right)  is about the same as the 
width  of the  cisternae  of the  individual  dense  vesicles.  Similarly,  the  widths  of the 
double membranes bordering the cell and those bordering the dense vesicles arc about 
the  same.  X  82,000. 
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limits  about  the  Golgi  zone  forming  aggregates 
that are probably ovoid in shape. This assumption 
is based in part on observations such as those from 
Figs.  2  and 4  in which a  group of minute vesicles 
appears to be sectioned near its surface where the 
vesicles are reduced  in number. 
Two  groups  of  membranous  structures  are 
regularly seen in later stages of spermatid develop- 
ment.  One  group  consists  of  radially  disposed 
membranes similar to  the endoplasmic  reticulum 
(see  Figs.  9  and  ll)  and  the other  appears  as ir- 
regular-shaped ovoid bodies  (see Figs.  9  and  10). 
It is believed that the larger ovoid bodies seen in 
Fig.  10  represent  cytoplasmic  projections  of  ad- 
jacent spermatogenic  cells into  the  main  body  of 
the cell within  the section.  The  smaller bodies in 
Fig.  9  are not clearly defined and further study is 
required before they can be adequately identified. 
The  nature  of the  minute  particles  distributed 
throughout  the  cytoplasm  of  Sertoli  cells  (see 
Figs.  7  and  8a)  is not known.  However,  they are 
probably not analogous to  the "Palade granules" 
of OsO4-fixed  tissues since  these  granules  are  not 
demonstrable  with  KMnO4  fixation  (l l),  and 
the  endoplasmic  reticulum  of  Sertoli  cells  has 
been  described  as  belonging  to  the  smooth  sur- 
faced  variety  with  no  attached  particles  (1,  14). 
The apparent absence of these particles in sperma- 
togenic  cells  and  their  inconsistent  appearance 
within Sertoli cells suggest that their presence may 
be related  to  some specific function of the Sertoli 
cell. 
It  is  concluded  that  the  cytological  effects  of 
KMnO4  fixation  in  mammalian  testes  appear  to 
be  selectively  different  from  those  of  OsO4  fixa- 
tion. To support this conclusion several differences 
in  fine  structure  between  spermatogenic  and 
Sertoli cells are presented which, heretofore,  have 
not been demonstrated  in  OsO4-fixed  testes. 
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FIGURE 11 
A  portion of a  developing rat spermatid showing the close relationship between the 
radially disposed group of membranes on the left and the Golgi complex on the right. 
In a  number of such sections fi'om different spcrmatids no connections were observed 
between the two membranous systems.  )<  25,0()0. 
FIGITRE 1c2 
A group of multivesicular bodies in a  spermatogenic ccll of rat testis. The membrane 
surrounding the larger body at the upper  left  appears incomplete. Some of the  small 
vesicles  appearing in the cytoplasm are similar in size and density to those contained 
within the bodies.  (See Fig.  1.)  X  44,000. 
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